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Gas Exchange

What we will cover

1 The airway path
2 | The airway wall
3 | Keeping the lungs clean
4 | Gas exchange in alveoli

5  Real lung tissue

millions of alveoli

The airways

The gas exchange system

trachea (cartilage rings)

bronchi

bronchioles
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alveoli (tiny air sacs, deep in the lungs)

Air follows one path in:

trachea 5%
1
bronchi = 5%

1
bronchioles 417 5%
1
alveoli fifiifl

Each alveolus is wrapped in
capillaries E4H1%, bringing air &
blood very close.

The airway wall

lumen (air)

goblet cell NEEEEE

ciliated epithelium

smooth muscle

cartilage

cartilage %2 — holds the
airway open

smooth muscle g —
narrows it

elastic fibres 3474 — recoil
to push air out

squamous

epithelium & EF7 — thin, for
a short diffusion path

Keeping the lungs clean

mucus swept up to the throat

mucus traps
. . . .

TR ERER ° dust & microbes
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goblet cell
ﬂmmmﬁ (makes mucus)

Goblet cells #7120k make
mucus 7577 that traps dust &
microbes.

The beating cilia 4f of the
ciliated epithelium 4 77
sweep the mucus up to the
throat to be swallowed.




G as eXChange : blood Alveoli are great exchange

surfaces: huge area, walls one cell
capillary thick, rich blood supply, moist
lining.
u O diffuses air — blood
wall one cell thick: m CO; diffuses blood — air

moist; short distance

Real lung tissue

The open spaces are alveoli; the thin
pink walls are where gases cross.

Breathing renews the air and flow-
ing blood carries gases away —
keeping the concentration gradi-
ents %14 E steep, so exchange
stays fast.

Worked example — why alveoli work so well Topic 9 — key takeaways

Use Fick’s law to explain why alveoli are ° Airway path o Airway wall
nt gas exchange surfaces.
m Fick: rate A h trachea, bronchi, bronchioles, cartilage, muscle, cilia & goblet
surface area x concentration difference IS CIgRE S AC AN BE alveoli cells
s e questions with all three
m Huge area: millions of alveoli give of Fick's terms. Ventila-
~ 2 i i i
~ 70m*~. tion and lC|rcy|at':on arel e Alveoli o Exchange
m Short distance: alveolar and capillary walls what maintain the gradi-
are both one flattened cell = under 1 ym. ent — name them. huge area, thin moist walls, rich Oy in, CO; out by diffusion
m Steep gradient: ventilation and blood flow blood supply

constantly renew it = fast diffusion.




o Which tissue holds the trachea open?

What do goblet cells make? )\

e What sweeps mucus up to the throat?

How thick is the alveolus wall?

Answers 1. cartilage 2. mucus 3. cilia 4. one cell thick




